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Hihium ion has b6en recognized as one of the most efficient 
tare-earlh ions for obtaining laser emission, frequency 
dpctmversion , as well as to be used in optical amplifiers, when 
doping in different hosts. Vitreous hosts are desired to possess 
a minimum absorption coefficient within the wavelength range 
of interest and capability of incorporating high rare-earth 
concentrations. Frequency upconversion has been extensively 
investigated for erbium- doped host materials such as fluoride, 
chloride, germanosilicates, lead silicate, fluorozirconate and 
aluminosilicate glasses f 1-41. It* contrast to the more extensively 
investigated oxide and halide compound, a higher number of 
excited states are available for luminescence process and 
upconversion process. This is because multiphonon relaxation 
IS strongly suppressed in this heavy halide system due to their 
low phonon energies. However, they have a major drawback; 
they are all very sensitive to moisture and therefore, need of 
handling in dry boxes and protection during measurement and 
storing.
The TC2O2 -Na2C0 3“host is a suitable glass host for all-solid 
J^ tate uf>conversion luminescence, as it is composed of relatively 
heavy atoms and provides a low multiphonon loss compared to 
other oxide glasses [5-8], In this work, we have prepared Er- 
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doped alkali telluride glasses and studied their emission spectrum 
of Stokes and upconversion luminescence.
The samples were prepared by mixing together glass forming 
TeO, (Aldrich99%)with and higher purity Er20.,
(Fluka99.9%) powders as starting materials. About 5g batch of 
materials which were dried by heating at appropriate 
temperatures, were melted in alumina crucible at 800-850^C about 
30-45 min in muffle furnaces. The sample was then obtained by 
pouring quickly the melt onto a metal sheet. After annealing at 
200^ C for lOmin, samples were cooled to room temperature. The 
sample u.sed in this work were of the general composition 80TeO2 
■4- (20-A) Na2C03 +  (.v) Er^ O^  wherex = 0.5,1,1.5,2,2.5 mol%.
The fluorescence was measured with a Hilachi-650-10S 
Fluorescence Spectrophotometer . An Xe lamp (150W) wa.s used 
as the UV (at 380nm ) and IR ( at 800nm) excitation source .
Figure 1 shows the fluorescence spectra of Er^"*” at 1.0 and 
1.5mol% -doped Te02 : Na2C03 system under 380nm excitation. 
The fluorescence profile largely change when excitation level 
^^11/2 pumped (highest peak at 1.5 mol% of Er). In particular,
the spectral profile in green region (520 -560 nm) consists of not 
only + '’53/2 /^i5/2 transition but also > ^ ,3,2
transition as shown in Figure 2 (a) state ^^9/2
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pumped. The strength of emissic^ n intensity of the system is 
decided by the following two factt>rs: one is the multiphonon 
relaxation rate and another is the line strength of each transition. 
The former are only dependent on phonon energy of the host 
materials. On the other hand, the variation of the latter with the 
host composition is generally small.
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F ig u r e  2 . E nergy  leve l d ia g ra m s  o f  E r '^  io n s -d o p e d  g lass  fo r  (a ) no rm al 
f lu o re s c e n c e  tra n s it io n  p ro c e ss  a n d  (b )  u p c o n v e r s io n  p ro c e ss .
The upconversion luminescence of doped tellurium 
glasses has been investigated with varied Er*^  ^ ions 
concentration from 0.5mol% to 2.5 mol%. It has been observed 
(Figure 2(b)) that the same green emission bands at 540nm, 
although the intensity of the green emission varied with Er^ *^
concentration. Figure 3 shows the green ernissit>n at 1.0 and 1 5 
mol^ of Er^"*” doped 80 : 20Na,CO3 glassy material imdci
SOOnm excitation. 3’he strong emission bands around 530-550nm 
can be assigned to the > "*1, /^2 transition due to IxkV
energy ~ transfer fRim Er^'*^ ions at 1,5 mol*^  .
F ig u r e  3 . U p c o iiv c rs iu n  lu m in e s c e n c e  s p c c lra  o f  Er^^ io n s  (i) I ^ninl 
a n d  ( li)  1 Omol^yJ - d o p e d  g la s s y  s a m p le s  u n tlc r SOOnm c x c ila lu jii
Under SOOnm pumping, Er^  ^ ion is excited initially lu in 
to state through the ground state absoqotion (CjSA> 
process, and they decay to state due to m u ltip h o n o n
relaxation process. The same ion absorbs further a second photon 
and is promoted to "*F^p and '*F^ ,2 states under excited state 
absorption (ESA) (8,9|. Finally, the ion decays to 
and “H. state can alsc^  decay to state due to m u ltip h o n o n
relaxation process, and transition giving gre.^
emission at 540 nm, as shown in Figure 2 (b). Narrow line width 
is generally preferable to glass laser because the stimulated 
emission cross-section is inversely proportional to thecffecuve 
line width of the transition.
In conclusion, we have experimentally observed 
luminescence and frequency upconversion fluorescence m Fr ' 
ions doped SOTe^ O^  - 20Na2CO3-Er2O3 glass. In the emission 
spectrum of both processes, intense visible green fluoresccnee 
centered around 520nm, 545nm and 540nm under 380nm and 
SOOnm excitation respectively arc observed. At high 
concentration Le. more than 1.5 mol % of Er^ '*', both the 
upconversion luminescence and Stokes fluorescence intensitv
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decrease. T his upconversion  requ ires two-phoUrn absorption  
,|:,SA) follow ed by m ultiphonon relaxation  process o f the dopant 
Pj ” ions. T h e  m o s t in te n se  g re e n  e m iss io n  o cc u rs  w hen  
^-oncentration o f  E r p ^  is about 1.5 m o l91..
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